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(54) FABRICATION OF SEMICONDUCTOR DEVICE 
(57)Abstract 

PURPOSE: To provide a method for depositing a layer insulation film including an 
SOG film in which the water resisting property is enhanced while suppressing 
crack. 

CONSTITUTION: After forming a lower layer wiring 107A etc. and depositing a 
plasma oxide 108. a solution principally comprising hydrgenated silosesquioxane is 
spin coated. It is subjected to first heat treatment, i.e., pre- baking, and then 
second heat treatment at a higher temperature thus forming a reflow SOG film 
109a. Subsequently, a plasma oxide 1 10a is deposited. 
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Jffi^fiSOGJKl 0 9 a<^*-;5S±fa»&C0SOGMJ: t) 

/h$<. v-y =^ vStg{:i>i?fi-5^l?S«9;S:;^t SOG^i 
40 0 9 a<7):;^;d5j;:i2^^osOGJ!iJ;'9/h^v\ ±|S^^ 

<D:^mxn. soGmBii^(o^mr)jt>tiif^±^<. ±ie 

^ I ^ 19 ^ ^i- 5 T^iail^ ^ 6 i^) l^_bf5#^ 

(D S OGm<DT^COJt^t}<D^^i,Z.^mm.\^^>±CX\^^ 

fzo rco^a?). Jif2«^cosOGK«-«^7!y:?^. 

r<D_h|5«^60SOGMcD]^Ji:»i5 0 0 nm£JL±{;i 
fiT-%*7!)>oySio m(c:»Lr*:|IJSW'e»i. SOGJK 

I 09 a^i^(D3\m^Jt^t}^*^^b^<. SOG^109a 

50 (DTm^mmft^:^^^'rhyy:^^mitmi 0 S <D^:fy> 
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(Ofzisb. SOG^l 0 9 a fi±IS#^<^SOG^(Citi-< 

0 7 A^T^iam 0 7 B iror^l) (7:)^«l4t^«^^L 

fc. >^^X-^^<k:IKi 0 8^i3:^t6rtlc:J:t). 
fiR*&siaS;&5 4oo*c:-et3. ^"7^^. 7K>r k^^^^^ 

|gtC/.e§o C(7)r SOGMl O 9 a >^ 

^x-v^fkBSi 1 0 a <?Dj*gtaa[ds 4 0 ot:-efcor 

ti. SOG^l 0 9 a{C*fbT5:|SSf^?'j:V^r ^:65^e>;^^ 

tC/^5o ) 

^b(c:*:^ife0iI-Cti> SOG^l O 9 aCOgffifi. v-p 

^W-r-ssoGflli 0 9 af^. iE^;S;^i^*--r^>^^x 
-^e^lkJS^i 1 0 a*5J:o^>^7X-v-K{blKi 0 8(CJ: 

•^e^ibMllOa, SOGJKl 0 9 a4o<i:t/:/7X-r^ 

2 7 a ^^OPB1^Di^;;^l>b. ^^^n^i-< ^ct5o t>Lt>:: 
(Dy^7:<-^mitmi 10a S^^^t?^<^v^i:. §131?) 16:^^ 
^-t-s^jiia^i 2 7 a>655l?i»97^;:;^i^W-r^soG^ 

1 0 9 a(D±®(cii:^t3:?i^^$4x5r ^tc/^i?, ±BiB 

j»l 2 7 a <Dmm:f^ XXJ^ so cm 1 09 a<0^^yi^m 

10 0 3 61 td^b. *:^ife«?»Jl-J:ttJ^. M 

mnu^^ <^^:itfj:< mm(om\r > s o g jK^j^fig-r 

5r.^;dS^a^^cf5o ^bl-^fc. ^C75SOG^10 9 
OSOGl^l 0 9a ±®ti+:9'{-mb;5^(-?'£or*3l9. 

So 

[00 3 7] ts:^. ±i2« 1 <D'mmmx\±Tm^m^r 

[00 38] ^mi^mm<Dmmjim(Dmmm^mx;h^ 
ms^^m-r^t. >/^mm<om2<ommm\^. so cm 
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[0 0 3 9] ±t^mi<ommmtmm<D^mc^ 

/w-Y y:/^/i-^ h>^}6^e>?:fS^^^^. t^Ditci^iooo 

m^\^3oox:, immmm(om2<Dm^m^nti:\^^s 
oom m7s^^^) ^m^-r^o rosoG^<^^ff 

10 f^. TglEiHl 0 7 A, 107 B, 107 C, 107D 

±®rMi 200 — 30011 mSS"e*> r> . TSiaj^<7)ra 

m(ojx^^u^x<DB p sG^i 0 2 ^® ii:_br*tt 7 0 0 

fl. T^ia;^ 1 0 7 A, 107 B, 107 C, 107D 
_L®T*(i 600--700n mU^X^ ^ . TmWd.^<Dm 

m(DjMi\^^^^x(DBP sGmi 0 2m:mm.±x\'Xi 40 

[0 0 4 0] iSV>r. 0iJ;tf^O. OSro-O. 1%£0M 

i-^soGj^i 0 9 b^ji^^-rso ^(Dm2(Dm^m^ 
m^titisoGm^^. ab^^ts^:^^fefesv^^i 

Gj^ 10 9b commit., mx.\'£Tm^M 1 0 7 a, 10 

7B, 10 7C, 1 O 7DJi®'efi3 0 0 nmSa^Tfo 
5 ms (a) ] c rco^. 3 0 0*C'-4 O 0*C-e(?Df|& 

[004 1] ±fam 1 (7>^iifi^Ji: J: 
<D'yy:^^mtmi 1 0 b^?f^^L. 

x-^oi^y^^'i/fi^ic.tJ^^ii^f^TSgajSi 0 7Atc^-r 
5;^.'^— jj^-^/v-i 1 1 b^?f^^i-6 [ms (b) ] o 
[0 0 4 2] m^. -bis^ 1 co^Jte^J t mm(D:^mz, ^ 

«9> ^yu— /Wl 1 1 h\^{z^^:^mi 13b. 
^^>-jRi 1 4 b*5j:rJf^>'^;^7^>'JKi 1 5 b^^B 

Ji^fifeL. ^btC. ^^^'^J^l 2 3 a, ^{b^^^-JKl 2 
40 4 b, r/l-^ -a^-v^U 2 5 bioizU^^^b 

^^>jKi 2 6h(Dmm^mm:^^htj::b±mmmi 2 1 
b«^?F^^i-s cms (c) ] o 
[00 4 3] _bfa^ 2 c^^jg^jji. ±faii 1 

1 2 7 b<D (X7X"^K>fbKl O 8, SOGJBl09b 

^aJ:UJ>^'7X-^^{bmi 1 0 b;?>><b?'cfS) T^<D^f«1ite 
^j^<?)_hia;i5i|i^-Cfc'5r ii^ifi^ 1 2 7 b <Sr 

50 fc. ±SK/Sl 2 7 b^?l^^-rS^ca60:J^:y^:xi/tC*5 
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[0044] ^^mf^mm(Dmitj:u<Dmmm^mx*$^^ 
[00 4 5] ^i*. V- y = i^mm i o i mmiimmco^ 

(D:=i>^ ^ h^—/i^ (t>L< fi;^/^— 3j>— 

3 7 A, 13 7B, 13 7C. 1 3 7 D^^ff^j^Ki-^o 
i^y =t>-S«l 0 l^®35^?>T»iailll 3 7 A. 137 
B, 13 7C, 1 3 7DJiffi*TCDii5$H, ^Tl^C-e 

[0046] ^^(C, ^2(^^tfe^J^|^«(D 

^13 7 A±®±T*0^0:/^X-^S^^tjKl 3 8(7)^1P 
(i, 2 0 0 nmaS-efe^o ScV^T. ±ISII 2 (0||jli6^?iJ 

m^^mmi 3 2^Mii:±T'0]^Ji::^i5 1 4 0 0 nmm^tc 
/<^^m2c>f^^ii^ife$tLfcsoGj^ (m^-^-r) 

^-r5o^V^T. 0iJ;ttiO. 0 5%~0. 1%<7)28^(C 
M7KT**IRLfc»»7K^?R^fflV>r. TSiEHl 3 7 A 

mmni 3 7 A^(D±mm±<Dy'^ :X'^mitmi 3s<d 

13 9^ffMi-6 [1^6 (a) ] o (HtjaiLrcJ: 

^'7X^mitmi 3 8{cw:-<T. ii2<7)fBi5as^ji6$tt 

fc S O G ^(7)_b|B^f^ ^^7K^?^{->^-r 6 ^ :y ^ > 

[0 0 4 7] iggv>T. _his®i. m2(ommmtmm<o 

soG^i 3 9±®^o<J:T^:/^x-^g^{t:K 

1 3 8®di_h®^S9^J¥5 0 0 nmaS(^X7X-=r^ 

{biei 4 o^?^^i-6o »cJ-. i^^<o;^fer*fc5»>^!y 

ffl5tc:p^^OJt^:v^ge5>^WL, fi^Jx-f^TSSaH i 3 7 Ate 
4 1 ^?^j*-r5 cue (b) ) o 
[0 0 4 8] J£tllP siU&X(D:^y<^y^ V 

^ ^^>mi 5 3, mit^^>mi5 4 mit^ 

**?aiS^4 0 Ot:aSlc±#^-l^:^ri:(cJ;t). ±15 
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T/W^-fll-v'y =»>"&:&^^y :7n-UTT/V'^-ffl 

;^^^:y^y T/u ^ y =i ^-g^^ 

Ml 5 5^Di^a5S{t;^^^^JSl 5 6 (S^biJ^Vi/y^ 

^-^i^^x^x. iMwm\^im^w^^-t^ [me 

(C) ] o 

[0 04 9] jiiEn 3 <DmMm±. -hiarn 2 (o-$m.m(o 

*-r^^m^^LTv>5o ^ bi;i*^:ffi^Jfi. (soG 

10 1^1 3 9 0:3^^/^>'ir^ff^^-ftC) X7X^^>fbMl4 ' 

0. 13 3(Dzc-v^>^(r>7f\:Li:^:^fV--i^--)V\ 4 i 

/u— /wi 4 loi5tci-5w<i::6Sx*^-5c ^itblcJ: 
9. ±I5M1, m2(D||Jfifi?»|^m;^j:i9. T.fV-'i^—jiv^ 

x.t^±iaili <DllJ6fi^Jic43*t6;^>'^— /n 1 1 
3t«i-^y^«e><^^t$^^^iffii 1 3 a, mit'^^i^mi 1 4 

SL^Xrj^>^:^y'>mi i 5 a (^?fMX^:Jo J:U^>5' 
^/;^'r>'^l 1 5 a (Drc^y^^^^yiJ^XS) ^mX^ 
20 ^^v^p^m^^-T'So 

[00 5 0] ^«fleSgg(^SiigX5g<0»f®«^|g|T-foS 

x-eg?{biK 1 0 8 1 <nnm\ 1 o ^j^^ 

L. SOG^l 0 9 c^JF^^re CEI7 

(a) ] o r(7)SOGmi 0 9 c(Dj^J?(i. TSiBi^l 
07 A, 107B, 107 C, 1 0 7 D_b®-C*i 2 0 0 
-3 0 OnmS^-Cfet). T®iail<?5^RiOj£:v^g|55>T 

0 B P S GK 10 2 7 O O n rti1^\Z.fiL 

30 

[0 0 5 1] ®^^:/7X-^A!iS^tTi^j:v>, 

tc. 4oox.(D^mmm^x\^wm,^<D%3(Dm^m, 

^r^^ab. rtiib— 5S<DMS{CJ: 19. SOGflI109c 
<0^®d^^4 0 0 nm^S<^tai$*"C^SOGJ^l 2 9 
tC^g^-r^o TJlSa^l 0 7 A, 10 7B, 10 7C. 

1 0 7D±®B:±(7)S0GM1 0 9 cfi:^TSOGMl 

2 9{C/j:?). TJiiEi&OPfltCti*^lft<^SOGJKl 2 9 
c aJd^^M-rS [1117 (b) ] o r<OiK^>^7X-^^S 
o^{+(7)— ^Jfi. p (c/^orv^5o JE;^fi2 0 0 

40 Pa mff, t^SJi 2 0 0 g^^^Kftt^ 2 0 0 s c 

cmSS, '^-ri5^nSm;^fil 4 0 OWSa-CfcSo ^ 

[0 0 5 2] iil5g^^:7'7X-^^StcJ: 19. SOGJ^l 
2 9 COS i -HJfe'&;5S®{b$n. -ffl5f^V^y-/wS 
(S i -OH) (^^^L. -ast^v-n^l^^^^-^ (S i 

-o-s i) (c^m-r^o ±lsm3co^^si;iJ:'9. r 

tU^SOGJSl 2 9;&q#P>tt5o 

^>>>^{;iM-r5SOGMl 2 9^ty^^/i/W'— hfi. 
50 (iiffi^coK^bi^y =^>^MJ:0:^#v^;iS) sOG]3gl0 9 
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ffi^li 2 %m&X-h f9 > y = 1 0 1 d^f LT r 

COSOGIRI 2 9fiJ^0. 5X108 P a «9 

^Wt-^o ^ne>i!3iffi^*5J:t;^/C;^cofli:Jt. sogjki 

0 9 c »2(D^M.^^4 0 Ot: 

T•^T^cCo;^csoGlK(7>^i:J;t)/^$v^e /^*3, ^atTj^^tjL 

S(7)tagffiSt LT(i. 3 0 0*0—4 0 0t:"Cfc'5w^ 
[0 0 5 3] ^k(c, ±fs^i(D^J6^J^f^^cD::^i£tci: io 

J9> lgS)K)5 OOnnK^T^^X-^KfblKl 1 0 c S O 
Gl^l 2 9«®±{C?I^^$tl.5 [IE17 (c) ] o 
[0 0 5 4] m^^X. ±idB<Dj: ^tCSOGMl 2 9 

1 tm^<Dm^%:^^^) 5^^— /n 1 1 c^m^ 

[gl8 (a) ] o 
[0 0 5 5] ^^bJCl. J:|2^3 0^Jfe^tl^«(0:*rj^{C 
J: , >^ 1 1 3 c , S^fb^^J' 1 1 4 c , y :7 

D — $tb;fcT/^^ -^-i/y =1 V-g-i^Ml 1 5 c*3j:t/ 20 

mt^^^mi 1 6 c35^/j:bsa@^MJK^^'«t5'--^- 

i/L, ±mi^mi 1 7 cl?;6Sji:^^R$nS CHS 

(b) ) „ 

10 0 5 61 JtlBH 4 ^JiS«?iJJ:i. ±IB^ 1 <?5lli£«t|<^)^ 
[0 0 5 7] /j:*3, ±|E||4 0^jte^^tC*3V>T. ±15^ 

2(o3ite^j<h(^1tt;i. ^J^(OJ?v^y y'a— ^n/csoG 

[00 5 8] 

si03/2 ) n ) ^±f$.^t-r^mm(D^mm^. m 
\^^m&x(om2<D^^m\:i^ y> y r^n— $ix:/t:soGK 

[0 0 5 9] r<7)*gm. ;*:^0>^t-<t^grBl#fe^J^fi. T 



t4 \^mf:Li:>(0\Cf^^, Z.(Dfz^^ MWi 

^h^m^^^^. ±MWM<ovirm. -^^vu-iyB^m 

m4} Jii2^1cD||JS«?»lOSOGJS<D#1±SraWi-S 

fzi^<Dmx^^. m^mt^\cM't^soGm(Djt^t}<o 
ims] ^mmcom2<DmmM<Dmmj:m<Dm^m^m 
me] :^^m<ofH 3 <Dmmm(Dmm:r.m<o}mmm^m 

[ n 7 ] 2^:^^ com 4 (Dmmm<Dm^i:u<Dmmm^m 

xh^o 

im8] jiiam 4 (Dmmm(o$imT.U(Dmmm^mx^ 

[iRF#om^l 

10 1 y =2 

10 2 BP SGfig 

103. 113a. 113b, 1 2 3 a 1 2 3 c , 1 

3 3, 1 5 3 ^^l^m 

1 04, 1 0 6, 1 1 4 a, 114b, 12 4 3 — 12 
4c, 126a — 126c, 1 3 4, 1 3 6, 1 5 4, 

156 mt^^>m 

105, 125a — 125c, 135, 155 T/U 

10 7A— 10 7D, 13 7A— 13 7D TSKi^ 
108, 110a — 110c, 138. 140 

109a — 109c. 109ca. 129, 139 

soGm 

111a — 111c. 141 ^^/U'— 

115a, 115b ^l^^:^7'lyM 

127a — 127c, 157 ±®iaift 

13 2 Tmt&Bm 
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(12) 
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